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The sound waves from the fog whistle a t  Lime Point, however, 
should have been heard, and as the moderate southwest wind 
would tend to c a u ~ e  a deflection of the sound wave upward, 
i t  is possible that while the sound was inaudible 011 the deck 
of the vessel, it might have been heard by a lookout a t  the 
mas thead. 

The catastrophe furnishes a remarkable illustration of the 
utter helplessness of a vessel in fog despite lights and fog 
whistles. It would seem that under such conditions nothing 
short of some method of fog dissipation will suffice. 

I t  has occurred to the writer, although the suggestion may 
prove of no value in practice, that if a strong sound had heen 
made uuder wnter by some automatic contrivance a t  either 
Lime Poiut or Point Diablo, and the Rio de Janeiro been pro- 
vided with some suitable device rendering audible the sound 
wave through the water, the strong cross current would have 
facilitated the passage of the sound, and a zone of audibility 
would have been established in the water while in the atmos- 
phere above the fog signals would have been inaudible. 

The acconipanying photographs, Plate I, are submitted to 
show that to a certain degree the captain and the pilot were 
justified in assuming that they might soon run into area9 free 
from fog. As a matter of fact on the day in question the fog 
soon disappeared and a delay of perhaps two hours would have 
prevented the accident. It should not be forgotten, however, 
that the captain was unwilling to enter the harbor during the 
fog Thursday night, aud that the vessel remained a t  anchor 
for a period of nearly twelve hours, and was thereby exposed 
in a large degree to the danger of collision. 

P o - - - -  

LAKE LADOGA FROM A THERMIC POINT OF VIEW. 
By JULES DE EcnouLeKy. St. Petersbnrg Russia. Translated from Comptes 

Rendns. Paris. h o e .  1900. 

Lake Ladoga occupies the first place among the bodies of 
fresh water in Europe; its surface is thirty-one times larger 
than that of Lake Lemau; its length is 202 kilometers and 
its width attains 76 kilometers. Its cartography and hydro- 
graphy have been studied by a scientific expedition which 
worked, with interruptions, from 1858 to 1873, under the di- 
rection of the Hydrographic Service of the Imperial Russian 
Navy. The expedition having more especially a hydrographic 
aim had not time for the study of the chemical composition 
of the waters of the lake nor for the thermic etudy of its deep 
strata layers. The Imperial Russian Geographical Society, 
a t  my suggestion, decided to begin these studies and, thanks 
to the Hydrographic Service and the Miuistry of Roads and 
Commuuications, who respectively gave the instrunients and 
the use of a small steamer, without which it would have been 
impossible to carry on the work, I was enabled to make two 
trips on the lake, both at  nearly the same season of the year, 
during the first half of July, 1897 and 1899. 

The temperatures a t  great depths were measured with the 
thermometers of Negretti and Zambra, verified as to zero point. 

The relief of the bottom of the lake is such that the depth 
increases regularly from south to north, the greatest depths 
being found in the northwest portion (120 fathoms = 319 
meters). Upon the chart there are two sets of brokeu lines, 
one solid, the other in dashes, which show the courses that I 
sailed. The stations a t  which the thermometric soundings 
were made are marked by roman numerals ; in 1897 14 were 
made; 1899, 20; a total of 34, some of which coincide with 
each other, as will be seen by the chart accompanying this 
sum mary. 

I n  1897 the principal fact that I established was the follow- 
ing.: At all of the stations I found that the thermal stratifi- 
cation was direct. The temperature of the surface waters aud 
those of the lower strata, a t  identically the same depths were 
different-at the south and a t  the north ends of the lake. At the 

south end in July the water a t  the surface was relatively warm, 
13.1O C. and 11.3O C., but in proportion as we approached the 
uorth the temperature became lower; in the middle of the 
lake it w a ~  10.7O C. and in the deepest part 6.8O C. A t  the 
0011th, the abyssal strata, in shallow water had quite a high 
temperature, a t  10 meters, 1l0 C.; a t  the north, a t  the IXth 
atation, a t  45 fathoms (82 metere), I found a temperature of 
4 O  C., and a t  the VIIIth station, froni 50 fathoms (91 meters) 
to 120 fathoms (219 meters), or the bottom, the temperature 
remained nearly constant, 3 . 9 O  C. 

One might be tempted to think that these temperatures for 
the surface waters and for the deep strata observed in the 
month of July, 1897, were already quite low for a season so 
tiear to the month of August, in which they reach their maxi- 
mum for the whole year. But in 1899 I found then1 still 
lower, particularly a t  the northern part of the lake which is 
the deepest; the two stations marked on the chart show this 
:learly .' 

But what w a ~  especially interesting was the fact that the 
thermic stratification ilr July, 1899, at  all the deep stations in 
the north of the lake was distinctly reversed, whereas one 
might have expected that in Ladoga, which according to the 
:lassification of Prof. F. A. Forel, belongs to the type of tem- 
perate lakes, the inverse stratification would have come to an 
snd a t  the beginning of summer. 

FIQ. 10.-Soundings and courees on Lake Ladoga. 

The divergences in the results of the two years were caused 
~y the differences in the temperature of the air in the neigh- 
Doring countries duriug the springe of 1897 and 1899. If 
~e observe the temperatures of the months of April, May, 
and June of these two years, and if we compare them with 
:he normals, which are given in the new Atlas Climatologique 
ie Russie, published by the Central Physical Observatory, we 
ihall find that the temperature of the air during these three 
nonths a t  seven stations distributed around the lake, was 
nuch higher than the normal in 1897 and lower in 1899. 
Bccording to the Bulletin Mensuel hfdt6orologique all the 
lorthwest portion of Russia enjoyed temperatures much 

'The scale of the published chart is too small to show all these 
itations.-ED. 
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higher than the normal in 1897; the deviations in the month 
of May reached 8 O  to 1lC C. at  St. Petersburg; the mouthly 
mean being the higheet that had heen observed in one hundred 
and fifty years; it was the same case at  Archangel, according 
to a series of observations for eighty years. On the other 
hand, the spring and the beginning of the summer of 1899 
were, in the northwest portions of Russia, much colder than 
usual ; in the month of May there were days having a devin- 
tion of from 5 O  to So C., and the temperature was below the 
normal during twenty-one co?isacutiae days. 

From these results it may be concluded that Lake Ladoga. 
which undoubtedly belongs to the type of temperate lakes, 
according to the classification of Prof. F. A. Forel, is placed 
in this series very near to the line which separates this type 
from that of the polar lakes, which always have an inverse 
thermic stratification. 

The stratum where the thermic fall is due to the diurnal 
variation of the temperature of the shallow strata is produced 
was lower down in 1897 than in 1899. This is well explained 
by the fact that in 1897 the entire maw of the water of the 
lake was much warmer than in 1899. --- 
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RearRKs.-The barometer is 1.169 met4 rs above sea level. Beadin s are correoted 
'or g a v l t  ,temperature, and inbtrnmental error. The dry and wet gulb thermome- 
mru m e  1.3maters above mound and corrected for instrumental errom. The hourly - - __ - - ._ __ . _. - _ _  - 
wadings for pressure, wgt an>-dr-bnlb thermometers. are obtained hy mean8 01 
Rlchard reglsterlng instruments. ciecked b direot obaervatlons every three hnurr 
rom 7 a. m. to 10 p. m. The hour1 rainfall fs as glven by Rortlnmr's self-register. 
:beaked once a day. The standara rain gage ir 1.6 meterr above ground. 


